Background: Stevens Johnson syndrome (SJS), toxic epidermal necrolysis (TEN) and SJS-TEN overlap are rare, but potentially life-threatening, reactions to medications. From Northeast India, limited epidemiological data is available on these cutaneous drug reactions. Aims: The purpose of this study was to assess the drug-induced SJS/TEN cases of a tertiary care hospital of Northeast India. Methods: This cross sectional study was conducted in Gauhati Medical College and Hospital of Guwahati city, Northeast India. WHO-UMC probability assessment system and ALDEN were used for causality assessment of reported SJS/TEN cases. Results are presented in percentage; mean (standard deviation), and median (interquartile range difference). Results: Forty five cases of drug induced SJS (42.22%), TEN (55.55%) & SJS-TEN (2.22%) overlap were reported. Out of these, 25 patients were males and 20 patients were females. The mean age of the patients was 29.69 (17.57) year. The median time duration between drug intake and onset of symptoms for SJS/TEN was 25(4) and the median duration of hospital stay by patients was 13(8). The most offending groups of drugs were antimicrobials (35.55%), followed by anticonvulsants (28.89%), antipyretics (17.78%), and nonsteroidal anti-inflammatory drugs (6.67%). In individual drug category, paracetamol (17.77%) and phenytoin (15.55%) were among the commonly reported offending drugs. Altered liver function test was commonly reported complication in SJS/TEN patients. As per ALDEN, drug causality was very probable in 16 cases whereas by WHO-UMC assessment system, 1 case was certain while 29 cases were probable. Limitations: Statistical significance among the variables was not shown and large study sample may be required for interpretation of results to arrive at a definite conclusion. Conclusions: Antimicrobials, anticonvulsants, and antipyretics were commonly reported group of offending drugs to cause SJS/TEN in patients. Paracetamol & phenytoin were commonly reported individual offending drugs.
INTRODUCTION
Adverse drug reactions (ADR) accounts 6% of the total hospital admission, increases economic burden on healthcare system, results into withdrawal of drugs from market and death. 1, 2 Among various ADR, cutaneous drug reactions mainly Stevens-Johnson syndrome (SJS) and Toxic Epidermal Necrolysis (TEN) are rare but potentially fatal reactions endangers patient's life. These reactions are characterized by mucocutaneous tenderness, typically hemorrhagic erosions, erythema with more or less severe epidermal detachment presenting as blisters and areas of denuded skin. 3 In addition to the severe skin symptoms, both diseases are often accompanied by complications in numerous organs, such as the liver, kidney, and lung. Patient may initially present with SJS, which subsequently evolves into TEN or SJS-TEN overlap. Diagnosis mainly relies on clinical signs and histopathology of skin lesions. The exact pathogenesis of SJS and TEN remains to be elucidated but apoptotic mechanisms, including involvement of cytotoxic T cells, tumor necrosis factor (TNF)-α, and Fas (CD95), Fas ligand (FasL) interaction are considered to be relevant to these diseases. 4 As reported, the rate of occurrence of SJS & TEN to medications is low. 2, 5 However, drugs are most commonly implicated for SJS, TEN and SJS-TEN overlap and other possible causes are infections, immunizations, environment chemicals and radiation therapy. 2, 5 The incidence of SJS ranges from 1.2 to 6 patients per million per year, while for TEN it ranges from 0.4 to 1.2 patients per million per year. 6 The mortality for SJS varies from 3% to 10% and for TEN from 20% to 40%. 7 It was observed that still there is lack of studies on these cutaneous disorders from Northeast region of India as compare to other part of country. 2 This cross sectional study was conducted to assess drug-induced SJS, TEN and SJS-TEN overlap cases reported from a tertiary care hospital situated at Guwahati, Northeast India. In our study, cases with widespread purpuric macules and epidermal detachment below 10% are called SJS. Those with cutaneous detachment between 10% and 30% are called transitional SJS-TEN, and those with more than 30% epidermal detachment are designed TEN.
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METHODS
The permission from institutional ethical committee of Gauhati Medical College & Hospital, Guwahati (Northeast India) was obtained to conduct this study. Patients admitted between January 2011 and December 2014, and diagnosed with SJS, SJS/TEN overlap or TEN were identified from the hospital. The diagnosis of SJS, TEN, and SJS-TEN overlap was done according to the criteria laid down by Bastuji-Garin et al. 8 These cases were reported from inpatient departments of dermatology, paediatrics, gynaecology, medicine, psychiatry, neurology, haematology and intensive treatment unit of hospital. Those patients were excluded who complained of only symptoms without visible skin lesions, those who could not recall the name of the consumed drug, and other whose lesions turned out to be disease related (e.g. viral exanthems, rash of rickettsial infections, and collagen vascular disease) on closer examination. The patients who reported to have consumed ayurvedic and homeopathic drugs were also excluded as the herbal ingredients could not be identified in their case. We have collected data of those patients who had following details in a predesigned suspected ADR reporting form of Pharmacovigilance Programme of India. 9 Collected data included patient's age & sex, duration of hospital stay, the time period between the drug component intake & onset of eruption, suspected drug (drug notoriety), dechallenge and prechallenge/rechallenge of suspected drug, indication, and other complications. Drug that has been taken within four weeks preceding the onset of symptoms was considered as culprit drug. In present study, WHO-UMC probability assessment system and algorithm for assessment of drug causality in Epidermal Necrolysis (ALDEN) 10 were followed for assessing the causality of reported ADR cases. WHO-UMC probability assessment system is generally used for drug causality assessment under Pharmacovigilance Programme of India; proposed by the WHO collaborating centre for international drug monitoring, the Uppsala Monitoring Centre (UMC), Sweden. 9 While using ALDEN, the index day (time lag from initiation of drug intake to onset of reaction) for all the reported cases were suggestive (+3) except one whose index day was 29, which was categorized as compatible (+2). The probability that the drug was present in the body at the time of the onset of the reaction was considered definite (0) for all the reported SJS/TEN cases. The suspected drug was withdrawn (dechallenge) after the onset of eruptions in all the SJS/TEN cases and prechallenge/rechallenge was not performed in any reported cases. The drug notoriety was performed as per the Euro SCAR study as high risk drug, lower risk drug and the drug of no evidence of association. 11 Statistical analysis: Descriptive statistics were used for data analysis. Mean (standard deviation) was calculated for normally distributed continuous variable whereas for non-normally distributed continuous variable, results are presented in median (interquartile range difference).
RESULTS
During study period, 45 cases of drug induced SJS (19/45, 42.22%), TEN (25/45, 55.55%) & SJS-TEN (1/45, 2.22%) overlap were reported. Total 25 males and 20 females were reported. Of these, 11 males & 8 females had SJS while 12 males & 13 females had TEN. Only 1 male patient of SJS-TEN overlap was reported. The mean age of the patients was 29.69 (17.57) year. The youngest patient was of 4 year old child while oldest was of 83 year old. The median time duration between drug intake and onset of symptoms for SJS/TEN was 25(4) and the median duration of hospital stay by patients was 13 (8) . The causality assessment was performed using probability assessment systems of WHO-UMC and ALDEN. Drug causality was very probable in 16 cases by ALDEN whereas as per WHO-UMC assessment system, 1 case was certain while 29 cases were probable ( Figure 1 
DISCUSSION
In our study, male preponderance (55.6% male and 44.4% female) was observed, unlike female preponderance from previous studies. [12] [13] [14] The mean age in previous studies were varied from 22 to 50 year 5,15-18 whereas in our study, most of the patients (62.22%) were beyond 21 year of age and mean age was 29.69 year. Duration between the drug intake and first onset of symptom in SJS/TEN ranges between few hours and 45 days, and the period of hospitalization ranges from 5 to 31 days. 19 In our study, the median time duration between drug intake and onset of symptoms (25), and the median duration of hospital stay (13) were within these ranges. In several studies, antimicrobials, anticonvulsants and NSAIDs were the most common group of drugs causing SJS, TEN and SJS-TEN overlap. [15] [16] [17] [18] [19] Similarly in our study, antimicrobials were commonly reported group of drugs followed by anticonvulsants, antipyretics, and NSAIDs. Sixteen patients (35.5%) had experienced SJS/TEN due to antimicrobials. The majority of TEN cases (44%) were due to antimicrobials which was in concordance with the studies from (42%) West Germany 13 & (44%) South India. 19 Penicillins and cephalosporins were the commonly reported causative drugs from Japan & Singapore. 17, 18 In present study, among β-lactam antibiotics, cephalosporins were implicated in 4 cases. Fluoroquinolones were commonly reported from Indian state, Gujarat & Karnataka. 2, 5 Antibacterial sulphonamides were the most common offending drugs reported from Lome, Togo. 15 In our study, 3 cases were reported due to fluoroquinolones (ofloxacin, norfloxacin, and levofloxacin) and 2 cases were reported due to sulphonamides (sulfamethizole and sulfasalazine). Anticonvulsants (28.89%) were second most commonly reported offending drugs for SJS/TEN. Among them, phenytoin was the commonly reported offending drug followed by carbamazepine and sodium valproate. Phenytoin and carbamazepine are most common anti epileptic drugs reported for SJS/TEN in Asian population. 20 As reported, the risk of developing SJS/TEN in patients who carries HLA-B*1502 allele is very high. 21 Therefore, drug controller authority of India has instructed manufacturers to include SJS in package inserts of the product containing carbamazepine and advised to screen the patients for HLA-B*1502 allele before initiating treatment with carbamazepine. 9 Sodium valproate is rarely reported as an offending drug in literature 2 whereas in present study, 3 cases were reported due to sodium valproate. Eight cases of SJS/TEN were reported due to paracetamol which was in concordance with the study from Gujarat, India.
2 NSAIDs were commonly reported offending drugs from France. 22 In present study, 3 cases of SJS/TEN were reported due to NSAIDs (etoricoxib, aspirin, and ibuprofen). It was observed that patients often took an analgesic or antipyretic agent to treat unspecific symptoms such as fever or pain, which might be early sign of SJS/TEN or indication for an infection. Therefore, there was always doubt for any causal relation for analgesics or antipyretics. HIV is a most common co-morbid condition in the patients of SJS/TEN 2 and mortality is also very high in these patients. 15 Among antiretrovirals, nevirapine is commonly reported causative drug 15, 19 whereas in this study 1 case of efavirenz-induced TEN was reported. HLA-B*5801 allele is another genetic marker reported to have strong association with allopurinol-induced SJS/TEN. 21 In Europe & Asia, allopurinol is commonly reported offending drug for SJS & TEN 18 whereas in present study, only 1 case of allopurinol-induced TEN was reported. Few cases of SJS/TEN due to antituberculars (isoniazid), cytotoxic drugs (lenalidomide, methotrexate), antimalarials (artesunate), antileprotics (clofazimine), antiamoebic (metronidazole) and antidepressant (reboxetine) were also reported in our study. Considering their widespread use across India, risk seems minimal. The most common complications in SJS/TEN patients are septicemia, secondary infections, pneumonitis and acute renal failure. 2 In our study, secondary infection was the most common complication in SJS/TEN patients. Beside this, altered liver functions, hematological, electrolytes, hyperglycemia and renal functions were also the conditions reported in this study. It was observed that the use of ALDEN requires good data. This algorithm is specific to SJS and TEN because it includes some characteristic that are specific to these disease. A precise clinical history of the patient is needed to determine the index day and to document alteration in liver and kidney function because these are taken into account in determining the presence of the drug in the body at the time of onset of the adverse reaction. 10 In our study, as per ALDEN, drug causality was very probable in 16 cases and was probable in 14 cases. However, only 1 case was certain and 29 cases were probable by WHO-UMC system.
CONCLUSION
Antimicrobials, anticonvulsants and antipyretics were commonly reported offending group of drugs for SJS/TEN in patients. Paracetamol (8/45) & phenytoin (7/45) were commonly reported offending drugs in individual drug category. Most of the cases were categorized very probable as per ALDEN whereas by WHO-UMC causality assessment system most of the cases were probable. Since the number of cases studied is less, it warrants further research.
